Mouse CAF1 can function as a processive deadenylase/3'-5'-exonuclease in vitro but in yeast the deadenylase function of CAF1 is not required for mRNA poly(A) removal.
The mouse CAF1 (mCAF1) is an ortholog of the yeast (y) CAF1 protein, which is a component of the CCR4-NOT complex, the major cytoplasmic deadenylase of Saccharomyces cerevisiae. Although CAF1 protein belongs to the DEDDh family of RNases, CCR4 appears to be the principle deadenylase of the CCR4-NOT complex. Here, we present evidence that mCAF1 is a processive, 3'-5'-RNase with a preference for poly(A) substrates. Like CCR4, increased length of RNA substrates converted mCAF1 into a processive enzyme. In contrast to two other DEDD family members, PAN2 and PARN, mCAF1 was not activated either by PAB1 or capped RNA substrates. The rate of deadenylation in vitro by yCCR4 and mCAF1 were both strongly influenced by secondary structures present in sequences adjacent to the poly(A) tail, suggesting that the ability of both enzymes to deadenylate might be affected by the context of the mRNA 3'-untranslated region sequences. The ability of mCAF1 to complement a ycaf1 deletion in yeast, however, did not require the RNase function of mCAF1. Importantly, yCAF1 mutations, which have been shown to block its RNase activity in vitro, did not inactivate yCAF1 in vivo, and mRNAs were deadenylated in vivo at nearly the same rate as found for wild type yCAF1. These results indicate that at least in yeast the CAF1 RNase activity is not required for its in vivo function.